Detection of platelet adhesion/aggregation to immobilized ligands on microbeads by an aggregometer.
Platelet aggregation is believed to follow platelet adhesion to vascular injury sites. We have developed a turbidimetric assay for platelet aggregation following platelet adhesion to immobilized ligands using an aggregometer. The addition of polystyrene beads coated with von Willebrand factor (vWF) or fibrinogen (Fg) to platelet suspensions caused prompt aggregation of beads and platelets, which was detected as an increase in light transmission. Electron microscopic analysis revealed that platelets adhered to the bead surfaces and that additional platelets adhered to already adhering platelets, leading to the formation of platelet aggregates. vWF-coated beads induced larger aggregates than Fg-coated beads. The interaction of vWF-coated beads with platelets was abolished by both GPIb and GPIIb-IIIa blockers, while that of Fg-coated beads was abolished by GPIIb-IIIa blockers. vWF-coated beads induced modest secretion of granules from platelets but no thromboxane B2 synthesis. Fg-coated beads induced neither reaction. However, pleckstrin phosphorylation and protein tyrosine phosphorylation was induced by both types of bead. Platelet aggregation following platelet adhesion to both types of bead was inhibited by ADP scavengers, a protein kinase C inhibitor and a tyrosine kinase inhibitor, but not by aspirin. These findings suggest that vWF- and Fg-coated beads can induce platelet aggregation following platelet adhesion through specific ligand-receptor interactions and intracellular signaling. Our simple assay using these beads may represent a useful test for immobilized ligand-induced platelet adhesion and aggregation.